many authors (Dixon, 2002; Sonibare et al., 2006; Khan et al., 2011; Mavi et al., 2011; Szymura and Wolski, 2011; Ergen Akçin et al., 2013) , F. deltoidea varieties have not yet been included in any report. Therefore, this study is the first attempt to exhibit interesting leaf anatomy together with morphological characters for identification of 7 F. deltoidea varieties, thus providing the basis of interspecific classification of F. deltoidea.
Materials and methods

Plant materials
A total 45 accessions of F. deltoidea varieties were collected from Malaysia (Table 1 ). The distribution of F. deltoidea varieties based on the samples seen during the course of the study is shown in Figure 1 . These samples are currently in cultivation at the Centre for Herbal Germplasm and Taxonomy, Faculty of Agriculture and Biotechnology, Gong Badak Campus, Universiti Sultan Zainal Abidin.
Morphological study
Quantitative and qualitative morphological data were obtained from the observation of adult plants as measured after each plant set fruits (syconia). We studied the leaf shape, length, surface texture, midrib dichotomous, gland densities at the forked midrib, and subsequent dichotomies of the midrib, petiole length, and indumentum densities.
Anatomical study
Three plants of each variety, except for var. motleyana, which made a total of 19 accessions of F. deltoidea, were used for anatomical study. The samples containing leaf tissues were fixed in formalin-acetic acid-alcohol solution for 2 days (Metcalfe, 1960) . After removing the fixative by distilled water, they were dehydrated with ethyl alcohol solutions of 30% and 50%. After that, dehydrated specimens were washed with tert-butyl alcohol of increasing dilution series of 60%, 70%, 85%, 95%, and 100% before being embedded into paraffin and sectioned by using a rotary microtome. The sections were stained in a Safranin O/Fast Green combination. The anatomical characters studied were the structures of the lamina, leaf epidermis, and midrib.
Results and discussion
Leaf morphology
The variations in leaf morphology of 7 F. deltoidea varieties are shown in Figure 2 . All varieties studied showed an alternate leaf arrangement with numerous golden dots on the upper surface of the lamina. The number of waxy glands beneath the lamina was equal to or more than 3. Almost all varieties have a forked midrib, except for var. intermedia, which has a mixture of a forked and unforked midrib, and var. motleyana, where the midrib was not forked. This explained the exclusion of var. intermedia in previous classifications where this variety was transferred to F. oleifolia King subsp. intermedia (Corner) C.C.Berg (Berg, 2003; Berg and Corner, 2005) . Although there was no concrete morphological evidence to support the relationship between var. intermedia and var. motleyana , the position of var. intermedia as a member of the F. deltoidea varieties, however, was strongly supported by internal transcribed spacer DNA (Nor-Zuhailah et al., 2010) . Further combinations of morphological and molecular study should be employed to confirm the position of this variety.
For var. bilobata, var. trengganuensis, var. angustifolia, and var. intermedia, the midrib forked less than 45°, while for var. deltoidea and var. kunstleri, the midrib forked more than 45°. The leaf apex ranged from rounded in var. kunstleri, var. angustifolia, and var. deltoidea to minutely truncate in var. trengganuensis, bilobed in var. bilobata, and acuminate in var. intermedia and var. motleyana. Although these 7 varieties had been previously recorded with a cuneate leaf base (Kochummen and Rusea, 2000; Nashriyah et al., 2012) , we found that var. angustifolia, var. intermedia, and var. motleyana showed an acute leaf base while the rest showed an obtuse leaf base. The leaves were generally obovate in shape. However, they were obcordate in var. bilobata, spathulate in var. angustifolia, and oblanceolate in var. intermedia and var. motleyana.
The longest leaves were those of var. motleyana (11.5-17.0 cm) and the shortest were those of var. deltoidea (3.0-3.6 cm). The widest leaves belong to var. kunstleri (6.5-8.0 cm) and the narrowest leaves belong to var. angustifolia (1.0-2.0 cm). Two general types of leaf margin were observed: wavy in var. kunstleri, var. trengganuensis, and var. bilobata, and entire in var. angustifolia, var. deltoidea, var. intermedia, and var. motleyana. There was no previous record reported and further study is needed to identify the leaf margin. The veins were deeply impressed on the lamina surface of var. kunstleri, and the other varieties showed a plane or slightly impressed veins. The var. angustifolia showed the shortest petiole (0.1-0.4 cm), while the longest petioles belong to var. kunstleri and var. bilobata (up to 3 cm). This result was in agreement with Nashriyah et al. (2012) , who grouped var. kunstleri, var. bilobata, and var. trengganuensis into a long-stalked variety based on their petiole length of >1.0 cm. The description of each variety is summarized in Table 2 . 3.2. Leaf anatomy 3.2.1. Lamina Most studied varieties contain a layer of epidermis at both the adaxial and abaxial leaf surfaces, and 1 to 2 layers of hypodermis at the adaxial leaf surface ( Figure  3 ). The epidermis was formed by only one quadrangular or rounded cell layer. In contrast, the occurrence of multiple layers of epidermis in some Ficus species, such as F. abutilifolia Miq., F. platyphylla Delile, F. trichopoda 
Midrib
No midrib protrusion was observed on the adaxial leaf surface (Figure 4) F. exasperata Vahl, F. mucuso Welw. ex Ficalho, and a few other species showed a distinct projection (Sonibare et al., 2006) . The adaxial surface was flat to concave in most varieties. However, the abaxial surface was curved to nearly flat in some varieties like var. bilobata, var. deltoidea, var. intermedia, and var. motleyana, while in var. kunstleri, var. trengganuensis, and var. angustifolia, the abaxial surface was arched to V-shaped. Fibers are usually extended as girders to the adaxial leaf epidermis or hypodermis in F. saussureana DC., F. abutilifolia, F. platyphylla, F. sagittifolia Warb. ex Mildbr. & Burret, and F. ovata D.Don, but sometimes formed adaxial caps only in some Ficus species (Sonibare et al., 2006 Table 3 .
Several previously published classifications of F. deltoidea were based on intuitive morphology. The number of varieties fluctuated based on morphological variation and locality (Kochummen, 1998) , such as those of Corner (1960) (Corner, 1969) . In 1978, Kochummen identified 7 varieties, namely var. deltoidea, var. bilobata, var. angustifolia, var. intermedia, var. kunstleri, var. motleyana, and var . trengganuensis, which are available in the Malay Peninsula of Malaysia, formerly known as Malaya. After that, 2 endemic varieties of Borneo, namely var. recurvata Kochummen with curly margin and var. subhirsuta Kochummen with hairs on the surface of the lamina, were added (Kochummen, 1998) . Berg (2003) and Berg and Corner (2005) divided the species of the Malesian region into 2 subsp., labeled as subsp. deltoidea and subsp. motleyana, which seems to be simpler in handling the variation based on the forked and unforked midrib. Recently, Fatihah et al. (2012) supported the later classifications by morphological phylogenetic evidence. Subsp. deltoidea contained var. deltoidea, var. bilobata, var. angustifolia, var. kunstleri, and var. trengganuensis. The second subsp. motleyana contained var. intermedia and var. motleyana. Most authors had their own opinion in discriminating taxa, but the leaf morphology was discussed in almost all reports. Length ( Observation indicates the taxonomic importance of leaf morphological and anatomical characters employed in the present study. The leaf morphology showed several variations in leaf shape, size, surface texture, margin, midrib dichotomous, and petiole length that can be used to identify the varieties of F. deltoidea. Anatomically, variations occurred in the arrangement of spongy mesophyll, the structure of the abaxial surface Many members of the mulberry family (Moraceae) are characterized with the presence of cystolith, such as that found in F. elastica (Cutler et al., 2008) . The appearance and location of calcium oxalate or calcium carbonate crystals (such as cystolith, a crystal associated with the cell wall) may be specific and useful in plant taxonomic classification (Esau, 1977) . In F. deltoidea var. motleyana, a cystolith was observed ( Figure 5 ) in a cell called a lithocyst (Esau, 1977) in the leaf 's lower epidermis. Berg and Corner (2005) reported that cystoliths can only be found on the lower side of leaf lamina in subgen. Ficus sect. Ficus. That is contrary to recent findings by Awang et al. (2011) , who found 5-20 glands or cystoliths on the upper leaf surface of F. deltoidea varieties; this was probably due to effects of environment or adaptation to nutrient-poor conditions, as this species is holoepiphytic (Berg and Corner, 2005) . Even though F. deltoidea produces a white latex, laticifers were not studied in the leaves of F. deltoidea varieties because it is doubtful that they have any systematic value (Berg and Corner, 2005) . Therefore, issues regarding incomplete sampling (of 
Lc
Ct Ct data and/or taxa) should be taken into account as this can cloud the interpretation of each F. deltoidea variety.
